Objectives: The goal of the article is to present the changes in morbidity and costs of systemic lupus erythematosus (SLE) in Poland in the 2008-2012 period, depending on the province of residence of the patients based on data reported to the public payer -the National Health Fund. Material and methods: Based on the ICD-10 code and the patient's personal identity number, the number of patients and medical costs (cost of hospitalization, pharmaceutical, medical procedures, dialysis and specialist consultations) were calculated by province (voivodeship) and urban or rural residence. Results: Annually on average in the assessed period in Poland approximately 20 000 patients were diagnosed with SLE. The studied group was dominated by women (they were 5.2 times more numerous). The morbidity rate was 52.183 patients per 100 thousand inhabitants. Most patients were in the age range of 48-56 years. Average annual expenses for this group of patients over the examined period were USD 16,327 million. Two times more was expended on patients inhabiting cities, approximately 4 times more on women. Calculated per patient, the average cost of therapy was USD 810.63. Conclusions: The population of SLE patients in Poland is highly stable. The results of analysis indicate 1.64 times more frequent occurrence in urban areas, which may be connected with availability of doctors. The SLE treatment costs in Poland are much lower than in other countries, which is related mainly to the fact that therapy with biological drugs is not financed.
Introduction
Systemic lupus erythematosus (SLE) is an autoimmune disease with an aetiology that is not completely understood. It might be caused by immune system disorders leading to a generalised inflammatory process of multiple tissues and organs. The disease, in addition to conditions of direct risk to life during the aggravation period, with time will lead to disability and the patient's exclusion from professional life. It is accompanied by a series of coexisting diseases [1] , and the direct therapy-related costs, that is medical costs of hospitalisations, doctor's visits, medical products, the use of hospital emergency rooms, are very high. The impairment of social and professional life through work absences and care of other persons generates equally high social costs. The costs of treatment of SLE patients increase in particular in cases of renal lupus [2, 3] .
There is a lack of analyses and studies in Poland which try to establish the amount of direct costs of used medical therapies (including hospitalisations) related to SLE. There is also no analysis of morbidity of the disease Reumatologia 2015; 53/2 in individual areas of the country, including division into urban and rural areas. Creating a database of patients enabled the assessment of the impact on the public payer's finances, and in the future it will enable the simulation of costs related to introduction of new forms of therapy, e.g. biological treatment [4] . The study was based on WHO guidelines [5] , and literature searches conducted by Zhu et al. [6] and Turchetti et al. [7] .
Material and methods
The databases of the public payer in Poland, the National Health Fund, were analysed. From the IT systems information on every treated patients who had the following ICD10 disease codes as the main or co-existing diagnosis in the settlement report of the hospital was obtained: M32.X (systemic lupus erythematosus) and L93.X (discoid lupus erythematosus). Based on the ICD-10 code and the provided patient's identifier (national identification [PESEL] number) the number of patients was established along with territorial indicators, including the division into urban and rural areas, based on the area code of the patient's place of residence. Protection provided for processing sensitive data, such as PESEL number, was conducted through the removal of personal data, and the results were prepared on sets which did not contain sensitive personal data [8] . SQL tools were used to extract the data (using a filter in accordance with the assumed scope of ICD-10 diagnoses). In the treatment costs of selected patients all the costs borne by the public payer in relation to the SLE diagnosis were included, including the costs of treatment of all types (the cost of basic medical care, calculated as a monthly lump sum, hospitalisations and drug therapies used within a hospital and not settled separately). Shortages of data noticed in the sets concern cases where services were provided to patients with an unidentified PESEL number or indefinite place of residence. Morbidity rates per 100,000 inhabitants of a given province were calculated based on demographic data obtained from the Central Statistical Office website [9] for each year separately. Excel, Statistica 10 and SAS Enterprise Guide 5.1 software was used to perform analyses. Converting the costs from PLN to USD was performed based on the currency exchange rate data for each year [10] taking into account the purchasing power parity (2008-2,02; 2009-2,01; 2010-1,96; 2011-1,94; 2012-1,93 ).
Results
The number of patients treated in Poland for SLE in the period of 2008-2012 is stable (SD +/-1 thousand) and is approximately 20,000 annually ( Table I ). The highest numbers of treated patients were in Śląskie and Mazowieckie province (respectively on average 2,700 and 2,500 annually), the lowest in Lubuskie and Podlaskie province (average 350 and 383 patients). The majority of patients (71%) came from urban areas, and the ratio of urban to rural was 2.5 : 1. There were 5.2 times more women.
Most patients were in the age range of 48-56 years (Fig. 1) . The average morbidity rate for the studied period in Poland was 52.183 patients per 100,000 inhabitants; the highest was in Kujawsko-Pomorskie (77.783) and Pomorskie (67.295) provinces, the lowest in Podlaskie (32.052) and Lubuskie (34.302) provinces. Among women it was 84.738, among men 17.38. It was 1.64 times higher for patients from urban areas, almost 5 times more frequent for women (Table II, Fig. 2) .
Within a period of 5 years the public payer has paid a total of PLN 160 million for the treatment of patients (Table III) . The highest expenses were in 2011 (PLN 35.5 million), the lowest in 2008 (PLN 25.7 million). The annual average for the studied period was PLN 32 million (Table IV) . The highest expenses were in Mazowieckie (approx. PLN 5 million annually) and Śląskie (approx. PLN 4 million annually) provinces, the lowest in Lubuskie (approx. PLN 250 thousand annually) and Świętokrzy-skie (a little more than PLN 500 thousand annually). Expenses among urban patients were 2 times higher, in women 4 times higher.
The 
Discussion
As demonstrated by the presented data, approximately 20 thousand patients are treated annually in Poland for lupus. This amounts to 52.183 patients per 100,000 inhabitants and does not diverge from the morbidity of 25 to 91 cases per 100,000 given for the EU countries [11, 12] . The observed more than twofold difference in morbidity between provinces (77.783 per 100,000 inhabitants for the Kujawsko-Pomorskie province and 32.052 per 100,000 inhabitants for Podlaskie province) may be only explained by the availability of doctors in various areas of the country, since the inhabitants of Poland are ethnically homogeneous. The number of patients from urban areas was 2.5 times higher, which results from the larger number of inhabitants of cities, but the occurrence of SLE in cities is 1.64 times more frequent than in rural areas. We do not know the reason for this fact; it is probably explained by availability of doctors, which is surely worse in rural areas (based on our knowledge of literature from other countries where this problem was studied). The largest increase of treated patients in the period of 2008-2012 occurred in Małopol-skie province, by 15.94 per 100,000; the reason for this is also unclear and requires further studies. Stability of the number of treated patients could be observed solely in Śląskie province, from 58,786 in 2008 to 57,395 in 2012 (the difference is statistically insignificant).
Women treated for SLE were 5.2 times more numerous than men, and the incidence among women was 84.738 cases per 100,000 inhabitants, whereas among men it was 17.38. This differs somewhat from the data provided by Zhu et al. [6] , since they established that women are affected 9 times more frequently than men; this difference may be explained by ethnic differences in studied populations. The largest number of patients was in the age range of 48-56 years; data which would enable the assessment of the age when the disease first occurred (first symptoms appeared) is lacking. According to the literature, the incidence of SLE is highest among young women in reproductive age [13] , and the peak is observed from the late teens to the 40 th year of age [14] . The domination of an older age group in the studied population may confirm the thesis [12] that the advancement of medicine increases the survival of SLE patients, and at the same time with age the rate of SLE detection increases due to more frequent doctor visits.
In the studied period in Poland there was high variation in annual expenses for the treatment of a single SLE patient in individual areas. The average costs of [14] ; the costs of therapy are much lower in Poland. The increase of direct health care costs was described in particular for patients with flares [15] and with renal damage [16] . Clarke et al. compared the treatment costs of SLE patients with and without renal damage by analysing subgroups studied in three countries [17] . In a study conducted in 6 clinics over a period of July 1995 to February 1998 they included 715 patients (231 in Canada, 269 in the US and 215 in the UK), assessing costs in groups established on the basis of renal damage assessed with SLICC/ACR DI (Systemic Lupus International Collaborating Clinics/ACR Damage Index), which is in the range of 0 to 3. The average 4-year total direct costs per patient were from USD 20,337 for SLICC/ ACR DI = 0, up to USD 99,544 for SLICC/ACR DI = 3. The average 4-year accumulated indirect costs per patient vary from USD 62,828 in group 0 up to USD 73,750 in group 3. In patients with disorders of the sub-scale result 3, most of the total costs are generated by hospitalisation and dialysis. Li et al. [18] assessed the long-term treatment costs for SLE patients in a sub-group with kidney involvement and an appropriate control group with the same number of patients without kidney complications. The average annual medical expenses in the first year in the SLE group are USD 16,089, compared to USD 27,463 for patients with lupus nephritis (LN) inflammation, and USD 9,258 in the group without the disease. Average costs fall in the 2 nd year, and then increase during the year at an average rate of 16%, up to the fifth year (up to USD 23,860). Similarly in the group of LN patients, the cost decreases by 10% in the 2 nd year, during the year it increases by 31%, and in the 5 th year the annual treatment costs increase to USD 50,578 [18] . The reasons for such a large difference of Polish data may be differences in the selection of used drug and non-drug therapies, in the selection of used therapeutic products and the degree of reimbursement of the price by the payer (the public payer, single in Poland), but mainly from a different selection of patients. In our study we took into account all the patients, regardless of the medical specialty which diagnosed the disease and conducted its therapy, including those treated by dermatologists and other specialists, who did not use aggressive treatment.
In the literature there are no data for comparing the results obtained in such a manner, since we have to agree with Turchetti et al. [7] that in the health care systems with a single public payer, like in Poland, there is no significant interest in the collection and analysis of data concerning the social costs of SLE, for the following reasons: a) low frequency of occurrence of the disease, compared to other chronic rheumatoid diseases, such as rheumatoid arthritis, b) relatively low costs of drugs currently used in the treatment of lupus (with the exception of belimumab), c) the impact of high indirect costs, which have no impact on the operation of the health care system [7] . The current study also did not include indirect and social costs, and thus the total cost of illness (COI) was not analysed. Inclusion of social costs of disease based on the results already obtained, and analyses after including additional databases of social payers, will emphasise the scale of the problem and will provide a better justification for more expensive therapies, e.g. using biological drugs.
In summarising the study it should be emphasized that its advantage is including the full data concerning the number of patients diagnosed with SLE in Poland and the costs of their therapies in all types of medical care over a period of 5 years, and their diversification depending on the area and place of residence. Additionally, a database was created enabling the further analysis, using data sources belonging to other Polish institutions financing social needs (health services provided by the Social Insurance Institution), in order to calculate the social costs of the disease, and in consequence total SLE costs.
